Chronic pain in adults has been associated with early-life stress. To examine the pronociceptive effect of early-life stress, we evaluated cutaneous and muscle nociception and activity in muscle nociceptors in an animal model of neonatal stress, limited bedding, in the rat. In this neonatal limited bedding (NLB) model, litters are exposed to limited bedding between postnatal days 2 and 9, and controls to standard bedding. In adult NLB-treated rats, mechanical nociceptive threshold in skeletal muscle was significantly lower ($22%) than in controls. Furthermore, administration of prostaglandin E 2 in skin as well as muscle produced markedly prolonged hyperalgesia, an effect prevented by spinal intrathecal injection of oligodeoxynucleotide antisense to protein kinase Ce (PKCe), a second messenger in nociceptors that has been implicated in the induction and maintenance of chronic pain. In electrophysiological studies, mechanical threshold of muscle nociceptors was reduced by $31% and conduction velocity significantly increased ($28%). These findings indicate that neonatal stress induces a persistent hyperalgesia and nociceptor sensitization manifest in the adult and that the second messenger PKCe may be a target against which therapies might be directed to treat a chronic pain syndrome that is associated with early-life traumatic stress.
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Introduction
Adults exposed to emotional stress as young children (eg, neglect, abandonment, or emotional deprivation) may exhibit a state of enhanced pain sensitivity [15, 23, 57, 59, 62] . In particular, there is an increased severity of chronic widespread pain syndromes (eg, irritable bowel syndrome, temporomandibular disorder, and fibromyalgia syndrome) in response to stressful life events [8, 29, 42, 43, 45, 49, 54, 69] . For example, in adults who, as children, were raised in institutional care facilities or who experienced maternal death, independent of adult psychological distress or social class [37] .
Animal studies have established that maternal interactions with their offspring, early in life, also affect stress responses in the adult [41, 55, 56] . For example, neonatal limited bedding (NLB) produces fragmented and aberrant maternal nurturing behavior [36] that increases basal plasma corticosterone in 9-day old pups [5] . And rats exposed to prolonged maternal separation (3-12 hours) or maternal deprivation (separation P24 hours) during the neonatal period, as well as disrupted mother-pup interactions [35] , exhibit exaggerated stress responses and increased anxiety [47] . While maternal-pup separation stress has been reported to produce increased thermal threshold in the skin in adult females [66] , or no change in thermal or mechanical nociceptive thresholds in adult male and female rats [38] , it produces a greater response in the second (but not first) phase of the formalin test [64] , and visceral hyperalgesia in the colorectal distension model of visceral nociception [12] . In an effort to further our understanding of the mechanisms underlying altered nociception produced by early-life stressors we employed a wellestablished model of early-life stress, NLB, which produces a lifelong enhanced neuroendocrine stress response [28] .
Methods

Animals
Primiparous timed-pregnant Sprague-Dawley female rats were obtained from Charles River (Hollister, CA, USA). 
